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° el ^m^? beeft s y nthesized in fii ^u and being attached to the 
sur^e^b^ the support through a covalent linkage, where the 



Seq ^}M^ the oligonucleotides of a firsTcell is different 
^r^l^^^ 6110 ® ° f the oli 9°nucleoti^es of a second cell, 



i%r>S^ hich metnod comprises applying the polynucleotide 

TOd ^#^M diZation ' conditions 5* support and observing the 

polynucleotide on the support. 



locat vdn^oje hybridiz 

A meth< 



nalyzing a polynucleotide, by the use 
pport segregated into at least two 
having attached thereto oligonucleotides 



of apparatus comprisi 
define^ calls, each 

cont|^|||^p r edetei^ined sequences, the oligonucleotides of each 



cell 



of th£fcs£igonu 



a leofath of 8 to 20 nucleotides, where the sequence 
eotides of a first cell is different than the 



sequ^a|^ vhe oligonucleotides of a second cell. 



P# ich method comprises applying the polynucleotide 
Unde ^^S iiza1:ion conditions to the support and observing the 
lQCa Wll hYbridized Polynucleotide on the support. - 

■ m& 

REMARKS 



ivorable reconsideration is respectfully requested 
^:#J?P° n entr y of this amendment, the claims will be 41 



to 52 



*$fif$fj5:4 to 62. 

^^g?plicant acknowledges with appreciation the helpful 
inter ^fe th EXMiner Marschel on 12, 1996, which was 




- 3 - 




j ! , yy^iiicopS R0TH lind * ponack ^ No ' 0413 p - 




^W^W the inventor ' Dr ' E - M - Southern, his British patent 



agency*.; pennant, and undersigned. 

$$$I&$ hi - B Supplemental Response addresses all substantial 



iseuM^alsed during the course of the interview. 

it-,..;*' ■* * i » ■ *' 

W^.'$$* the above amendment, the following changes are 




v< ^^0t aims 40 and 53 have been cancelled without prejudice 
to %£M$3£ ct matter thereof. 

J ■; 

^ w clai » s 60 > 61 and 62 are method claims, 
CO "tf^|? g to a PP"atus claims 41, 42 and 43. No new issue is 
rai£ f? ^f£ dltion of these method claims. 

*H>%# aiIns 41 ' 42 and 43 are amended to replace the phrase 
" def lip:i^l uence " with alternative language discussed at the 




Iff the first part o£ the interview, the issues raised 

^ t ¥Pii| ial ACti ° n ° f Decenber 28 ' 1995 and "Plied to in the 
reSp #$ltl^* d May 28 ' 1996 were discussed. 

this regard: 

W*'&>%2 The E * amin « r indicated that the new title 
subial &il^S applicant was acceptable. 




Exaniner stated that claims 44 to 48 were not 



8UpP tS$y& 1116 specification. In reply, Dr. Southern pointed 
t0 t, |SP lgeS in thS British P^'ity application, namely 

Pa9e |3H^| 34 *° P * 9 * 8 ' line 13 and page 11 ' lines » to 29. 
He P< |^S lt that 01656 two Parages together provided support 
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£or M^P^ f eatures recited in claims 44 to 48. if further 
S ^ P Wi0 ! ^ needed, it was provided in the international 
apP ^lfe PCT/GB89/0046 ° (W0 89/10977) in Example 3 at page 17, 
1Ln iMl0tg*'2* 19 ' line 16 and in Table 1 at page 25. The 
toa ^J?S^^f icated tha t these arguments were indicative of 
sup^rt -^opjthe claims in issue. 

^ : '^^^ re 9 ard to the rejection of the phrase "defined 
se ^^lSP indefinite, the Examiner contended that any known 
p0l W^%^ e is inherG ntly capable of being sequenced and 
theti^r^i^ierently has a defined sequence. Applicant proposed 
alta M^S^# i=lailn lan 9uage where "with defined sequence" or "with 




would meet 

tne ^M®'?l0 n - This alternative language now appears in claims 

41 tc , l 4i?'-^rid' 60 to 62. 




•^^^•^■':^ the 0fficial Action, the Examiner had identified 
varioSfl^drity dates for different claims, and had stated, in 
part fPf*Mj§* hat new claims 44 to 48 were not entitled to any 
d3te |^i^ than May 3 ' 1991 • At «» interview, the Examiner 

1988) . Applicant replied that all 

Clai S8S 3irly baSSd ° n BritiSh P riorit y application 

881 °wiP^ led ° n May 3 ' 1968 ' and that in any event, the 
Pri01 SSIi^ iSSUe was not lm P° r tant in relation to any 
OUtS jection/rejection . 
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&he Examiner pointed out that claim 41 recites that the 
oligonu^iet5^ides of each cell are attached to the surface of the 
supp^^| f ^iough a., terminal nucleotide, but without saying that 
the p^^l^ ?lt is by a covalent linkage. He questioned whether 
any •^ h ?.|^ lt other than a covalent linkage was possible and 
fur f^f^ x ?|tioned whether the claim was enabled. Dr. Southern 



J3;>;^^^? P rior art cited in the previous Official Action was 



rep l^^i|c- attachment of oligonucleotides to solid supports by 
a b ^^ n £^f eptavidin iink, or by an immune antigen- antibody 
linJ k< y°t«L/fi|rfectly possible and were indeed used. In the light 
of tlifcss -acgpMient, the Examiner indicated that this was responsive 

'^SQdy. discloses a membrane section with four spots on 
two spots with pBR 322 DNA attached and two spots 

with ^M>tW DNA attached - The Examiner contended that this 
disc|pu^gnticipated claim 40. But applicant has now deleted 
Clai ^Pp^° Examiner also cited Mundy as relevant against 
clai i0^0^: and 43 ■ Applicant replied that each of these 
° ^^^iHv 13 features unoi >vious from Mundy as follows: 

41 recites that the oligonucleotides of each cell 

are ^Ijp^lPl* 0 the surface o£ the support through a terminal 
nucleotldev^ 
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^pftM^ 9|§in 42 recites that the oligonucleotides of each cell 
hav^^^enl^thesized in situ and are attached to the surface of 
the^p^6^t>through a covalent linkage; 

^!&^li iln 43 recites that the oligonucleotides of each cell 



hav^a^artgj&h of 8 to 20 nucleotides. 
^:^gx|5the light of these disti 



distinctions, the Examiner 



^^^S^li^ claifflS 41 to 43 were unobvious from Mundy. The 
sameNi^feG^dered to be the case for the corresponding method 

claims, fa&Sn. 

■J. -t'.l -<~Wi- 

^ shows arrays of immobilized PGR amplification 



Pr0 SS : IPT UCle ° tideS in len * tn « Applicant's claims 41 to 43 
dis %^B,fli l )%V er Saiki in tne saae way as over Mundy. The 

EXa ^$P#$ d i^ ated applicant's claims 41, 42 and 43 

distijig^hjj^: over Saiki. 

Examiner did not seek to apply the Brigati 
refeje^ejic:§||gainst any claim. 

VM^^H ExaBiner cited Hafeman, taken together with 





MaC ^SSlS?S>f 00d 3S renderin 9 obvious claims 40, 43 (plus 49 and 

*iiili*§? us 57 and 59) ■ 1116 basis for re ^ ecti ° n is 

tha Siftl^ describes a stand ard dot-blot assay format, in 
" hi ^$MW& is iw»bili«ed and addressed by labeled probes, 

tYPi iS^#|l 11 baS6S An length ' in s °iution. In the light of 

Haf eman^ ^- — 



fW.#$&ttl<i oe obvious to immobilize 
'^M 1 !?^?*) and address them bv a lab< 



the probes (rather 

Xhm ^W^^ t) and adaress them by a labeled target (rather 
thanJ Sw^# robefi) in «°i«tion. In reply, Dr. Southern pointed 

> • • ■■■ • — 7 _ 
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OU M*fP^f role-reversal was not taught or suggested by 

- ."***%• - * \ . ( ■ 

HatefflS^j|Kl^afi not obvious. Specifically, it would not be 
ob v|,f|§p^ : mpke an array of oligonucleotides for the purpose 

de €S^$| MaCeViCZ fr0n * readin * of Hafeman. Macevicz 
re ^fe«^M?« numbers of short oligonucleotides to take part in 
* reaction. Hafeman does not teach a manner of 

attac>£&t ^particularly one that would allow for the large 
nuobfe^: ^^ aired; nor does he teach the manner of attachment, 
e.g..,,^tferpugn' a terminal nucleotide, that is necessary to allow 
SUC W^IM ! ?l i9onucleotideG to take part in a hybridization 
rea ^l^dri >erSOn 6killed i" the art, reading these two 
r * , ^Wi^i8? uld nave to provide solutions to both of these 

Pr °i^lftl 0therS) t0 realize tne Present invention. Wood 
cle %f4|Jl4C not overc o»e these deficiencies. This argument was 

* '.,'■(* V v 1 jS / * i * 

>' c .'."^pvercome the above rejection. 

r **ard to Esdor, it is only relevant to present 

WiEfM*' SinCe ClaimS 44 to 48 have a Priority date of 
no ^pf^f^y 2 > "89, it was indicated by the Examiner that 
F ^ 6 ^f'^# ci table against them. 

SS>S|l# he official Action, the Examiner had objected to 
Vari !^§^#il alities in the disclosure. Applicant understands 
thdt il^|i|l^ Cti0nS have been met bv their response of May 

TO "1 A ^ ■_ ■ f t 

>V rv 5i -.^.-l' the Exaainer turned to the Information Disclosure 
Stat ^WS^ y 28 ' 1996 and Stated that he had reviewed all the 
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re #^^?^^Ptained therein, and asked for further comments on 

i, as will now be discussed. 




>fefr ■ ^fo:Datt aoupta (EP 235 726) discloses a reverse dot-blot 

?^';^>^^^ 

as s^y. tech n igue , in which probes are immobilized on a support and 
ad ^^^^^ labeled polynucleotide to be analyzed in solution. 
The ^0^^^i nucleic acids or oligonucleotides, and are 
discuBn^^.-iBtHpage 9, lines 6 to 40. The main teaching concerns 
probes^ which are nucleic acids of substantial length. A 

par ^5^-^* a ^ e 9 ' lines 34 t0 41 refers to oligonucleotides as 
***^ffl&$9L difficulty of immobilizing oligonucleotides on 

mol tSSp9^W^.' There is no general discussion of the lengths of 
the|o|J^cAeotides. 

^H^|j!^he experimental section, most Examples including 
&a 5^^fiS?(^ 11 # 13 are concerned with the use of nucleic acids 
of 300MM$$Mte length as probes. Only in Examples 6 and 7 are 
olig<>nuc^e^ti|es used as probes. Applicant has commented on 

y&i&&&??& 

theB h$W$$^? 1 * 3 " see the te «t # "Applicant's Commentary" , 
^^i^SP^ flled Wlth a PP licant ' s response of May 28, 1996. 
In ^^ll?^ leS/ 4 3-nters o r longer oligonucleotides were used 
as P^^?^?l|l icant surmises that Dattagupta needed to use 
oli ^#f^^#» of such length in order to get them properly 
^^Wf^^* solid eu rface in a form in which they could take 
part ^%ii^||^ zation reactions. There is no teaching or 
suggrestji^fc|^,|^se shorter oligonucleotides. 
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■Ik,.. ^^j^|Examiner indicated that Dattagupta night be 



re ^ll^wlP ailtt 40 ' but a PPli«u»t Imw now deleted this claim. 
The^eastoMg, claims contain one or more features neither 

di lP^f^«^ SUg9ested by Dattagupta, e.g., the use of 
0l ^^ G ^|r^ s of 8 to 20 nucleotides in length. 

P^^j^aoa (U.S. 4,328,073) discloses a method and device 




for S?#Mi|MN usl y assaying biological fluids for a variety of 
8 •iS|PSP#-5 in 9 a support on which compounds reactive for the 
i«l»^ ,ces are i««obili8ed in preselected areas. There 
^I^Hl^W t0 ^Plementary DNA at column 2, line 41, and 



ref S^SlM^P«cleosides, nucleotides, DNA and RNA in Table 3 

^^mM 5 and 6 ' But no deta iled information is given, and 
M?fW*|Bf*#l?plear how assays for or using these substances 

mig ^l9fi|Sf|l nied ' More importantly, the reference is 
Spe PftMSi^ rected to the simultaneous quantitative analysis 
° f ISBNS'* 8Ubstances ' ln "ntrast, the present 
wjSS^Mi^ 006- " 1 ^ with investigating the sequence of a 
Sin MfW» cleotide - These two approaches are incompatible 
IIP^If^ ,ot su 99 est the other. 

< wo 88/1302) discloses novel supports for 
end ^iS|feS^f of oligonucleotide probes for use in sandwich 

1Pwfitt 5SaYS f ° r detecting nuc leic acids. The supports 
di "t|IS@^l^ 1 Particulate (beads, see the Abstract). There 
WJ§ii^'' 0r 8ugg * 8tion to Provide a support segregated into 
^^^M^ &th CSl1 having attached thereto oligonucleotides 
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sequences with different cells 

co ^^S^|^ f erent oligonucleotides. There is no teaching or 

su ^^^S^-i nvesti 9ate the sequence of a target nucleic acid. 

'^<lH rther issues remaining, allowance of this 

*P^$0&!m^« r espectf ul ly requested . 

|^S?a- : \'-PjM e Exa »iner has any comments or proposals for 

BX ^WB^^&^ ecutxon ' he is invite * to contact the undersigned 
#iSt^^phL|pe or facsimile number below. 

Respectfully submitted, 
Edwin SOUTHERN 




By 



Matthew Jdtob 
Registration No. 25,154 
Attorney for Applicant 



371-8850 

Fa ?#M»« 371-8856 
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